Expression of Smad4 during rat ovarian development.
To clarify the signal transduction pathway of transforming growth factor-betasuperfamily (TGF-betas) in the regulation of follicle growth by investigating the expressions of Smad4 protein and mRNA in rat ovaries in different developmental stages. Rat ovaries of different developmental stages were obtained to determine the expression of Smad4 protein by immunohistochemistry and image analysis system, with Smad4 mRNA measured by semi-quantitative RT-PCR. Specific primers of Smad4 and GAPDH (internal control) were used for amplification by RT-PCR, and the ratios of their integrated optical densities were calculated to estimate the relative quantity of Smad4 mRNA expression. Smad4 protein was widely expressed in the ovary, mainly in the follicles, and the location and intensity of Smad4 expression varied with the degree of maturation of the ovary. In the early developmental stages, Smad4 protein expressed mainly in the primordial and preantral follicles, but little in the stromal cells, and its expression intensity in the stroma increased gradually in the course of ovarian maturation. After sexual maturity, Smad4 expression intensity varied only insignificantly among the granulosa cells, theca cells and stromal cells of the antral and mature follicles (P>0.05). The staining intensity of Smad4 in the follicles also underwent changes in relation with their development, being less intense in the oocytes of the antral and matured follicles as compared to the preantral follicles (P<0.05 and P<0.01, respectively) but markedly greater in the theca cells of the antral and matured follicles than in the preantral follicles (P<0.01). No significant difference in Smad4 expression was found in the granulosa cells of different developmental stages (P>0.05). RT-PCR demonstrated that Smad4 mRNA was expressed in all the developmental stages of the rat ovary; and from the 3rd week on, the integrated optical density of Smad4 and GAPDH was significantly higher than that in 1-day-old neonatal rats. The expression patterns of Smad4 protein and mRNA in rat ovary in the course of its development indicate that Smad signal transduction may play a role in the folliculogenesis.